
Chapter 1. 

Introduction and Background

Summary 
Across the nation, states are developing and adopt­
ing a variety of clean energy policies and programs 
to meet energy, economic, and environmental goals. 
These efforts are significantly increasing end-use 
energy efficiency, production of renewable energy, 
and the efficiency of energy generation. They have 
resulted in substantial energy savings, improved air 
quality, reduced greenhouse gas emissions, improved 
reliability, and security of the electric grid. They have 
also enhanced economic development and created 
new jobs. 

Clean energy policies and programs with which 
states now have considerable experience include: 

•	 Providing sufficient energy efficiency program 
funding (through a variety of means) to capture 
significant portions of the cost-effective energy 
efficiency potential in the state. 

•	 Developing utility incentives and removing disin­
centives to encourage greater utility investment in 
energy efficiency. 

•	 Establishing state-level appliance efficiency stan­
dards for products and equipment. 

•	 Establishing or updating residential and commer­
cial building codes and improving building design 
and operation practices. 

•	 Setting electricity portfolio requirements for ener­
gy efficiency, renewable energy, and combined 
heat and power (CHP) and other clean distributed 
resources. 

•	 Developing electricity market rules that remove 
obstacles to advanced high-efficiency clean dis­
tributed generation (DG) systems, including CHP. 

•	 Leading by example by promoting and investing in 
energy efficiency and renewable energy for state 
buildings and facilities, among other initiatives. 

EEPPAA’’ss CClleeaann EEnneerrggyy--EEnnvviirroonnmmeenntt SSttaattee
PPaarrttnneerrsshhiipp PPrrooggrraamm

The CClleeaann EEnneerrggyy--EEnnvviirroonnmmeenntt SSttaattee PPaarrttnneerrsshhiipp PPrrooggrraamm
is a voluntary program designed to help states review and 
adopt available policies and programs that effectively inte­
grate clean energy into a low-cost, clean, reliable energy 
system for the state. Clean energy includes energy effi­
ciency and clean energy supply, which includes clean dis­
tributed generation (DG)a. 

States participating in the Clean Energy-Environment State 
Partnership Program will use the Guide to Action to devel­
op a Clean Energy-Environment State Action Plan for using 
existing and new energy policies and programs to 
increase the use of clean energy. 

The U.S. Environmental Protection Agency’s (EPA’s) CClleeaann
EEnneerrggyy--EEnnvviirroonnmmeenntt GGuuiiddee ttoo AAccttiioonn identifies and 
describes 16 clean energy policies and strategies that are 
delivering economic and environmental results for states. 
These policies focus on opportunities for homes, public and 
private organizations, businesses, and electricity genera­
tion. While there are also opportunities for states to pro­
mote clean energy in the transportation sector, the Guide to 
Action does not currently include these policies. EPA is 
exploring the addition of these policies at a later date. 

The Guide to Action helps state energy and environmental 
policymakers design and implement a clean energy plan 
that will: 

• Save money by lowering energy demand and supply 
costs. 

• Lower emissions of greenhouse gases and improve air 
quality. 

• Reduce price volatility in energy markets. 
• Enhance the reliability of the electric system. 
• Avoid the need for new power plants and related fuel 

and supply infrastructure. 
• Create economic development opportunities and new 

jobs. 

a Throughout the Guide to Action, “clean DG” refers to non-centralized, 
usually small-scale, renewable energy and combined heat and power 
(CHP). “Clean energy supply” refers to renewable energy and CHP in both 
distributed and centralized applications. 
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The U.S. Environmental Protection Agency (EPA) has 
developed this Clean Energy-Environment Guide to 
Action to help states build upon this broad experi­
ence, evaluate a suite of clean energy options, and 
develop a Clean Energy-Environment Action Plan to 
outline the programs and policies that will increase 
their use of cost-effective clean energy. The Guide to 
Action describes 16 clean energy policies and strate­
gies that states have used to meet their clean energy 
objectives. For each policy, the Guide to Action pro­
vides an overview of the benefits and details how 
states have successfully designed and implemented 
the policy. 

The 16 clean energy policies focus on the role of 
demand- and supply-side resources (i.e., energy effi­
ciency/renewable energy [EE/RE] and CHP) in provid­
ing clean, reliable, and affordable energy for homes, 
businesses, and public institutions. Clean energy also 
plays an important role in reducing emissions from 
the transportation sector. Examples of the types of 
clean energy transportation policies that states are 
implementing and resources for further information 
are shown in the box entitled State Clean Energy 
Policies for Transportation on page 1-3. 

Why Clean Energy? 
States are facing a number of environmental, public 
health, energy, and related challenges. Clean energy, 
where cost-effective, offers a way to meet these 
challenges, which continue to expand as energy 
demand continues to grow. The benefits of clean 
energy include: 

•	 Reduced emissions of air pollution and greenhouse 
gases. 

•	 Lower customer energy bills. 

•	 Enhanced economic development and job creation. 

•	 Improved reliability and security of the energy 
system. 

A more detailed discussion of the challenges states 
are facing and how clean energy policies and pro­
grams can help address them follows. 

WWhhaatt IIss CClleeaann EEnneerrggyy??

Clean energy includes demand- and supply-side 
resources that deliver clean, reliable, and low-cost 
ways to meet energy demand and reduce peak elec­
tricity system loads. Clean energy resources include 
energy efficiency and clean energy supply, which 
includes renewable energy and CHP in distributed and 
centralized applications. 
EEnneerrggyy eeffffiicciieennccyy reduces demand for energy and 
peak electricity system loads. Common energy effi­
ciency measures include hundreds of technologies 
and processes for practically all end uses across all 
sectors of the economy. 
RReenneewwaabbllee eenneerrggyy is partially or entirely generated 
from non-fossil energy sources. Renewable energy 
definitions vary by state, but usually include solar, 
wind, geothermal, biomass, biogas, and low-impact 
hydroelectric power. 
CCHHPP, also known as cogeneration, is a clean, efficient 
approach to generating electric and thermal energy 
from a single fuel source. 

For more information, visit EPA’s Clean Energy Web site 
(http://www.epa.gov/cleanenergy) and the 
ENERGY STAR Web site (http://www.energystar.gov). 

EEnnvviirroonnmmeennttaall aanndd PPuubblliicc HHeeaalltthh
CChhaalllleennggeess
Fossil fuel-based electricity generation is a major 
source of air pollutants and greenhouse gases, which 
pose serious risks to public health and the environ­
ment, as summarized as follows: 

•	 Fine-particle pollution may raise the risk of heart 
attack and worsen respiratory disease in vulnera­
ble people, leading to perhaps 60,000 premature 
deaths per year in the United States (Kaiser 2005). 

•	 Ground-level ozone can cause a variety of health 
problems including aggravated asthma, reduced 
lung capacity, and increased susceptibility to res­
piratory illnesses such as pneumonia and bronchi­
tis. It can also cause damage to plants and ecosys­
tems, including reduced crop and forest yields and 
increased plant vulnerability to disease, pests, and 
harsh weather (EPA 2005b). 
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•	 Greenhouse gases are another byproduct of fossil 
fuel combustion. The levels of heat-trapping car­
bon dioxide (CO2) in the atmosphere are expected 
to rise in the future as energy use and fossil fuel-
based generation increase. States are concerned 
about how their economies, natural resources and 
ecosystems, water supplies, and public health 
could be affected by global climate change and 
are taking action to reduce their greenhouse gas 
emissions (Rabe 2004). 

FFiigguurree 11..11aa:: NNoonnaattttaaiinnmmeenntt AArreeaass OOzzoonnee (8-hour)
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Although emissions of sulfur dioxide (SO2) and nitro­
gen oxide (NOx) from power generation are declining, 
ground-level ozone exceeds federal standards for the 
protection of public health in many areas of the 
country. In April 2005, with the designation of non-
attainment areas for ozone (8-hour) and fine partic­
ulate matter (PM) in effect, 134 million people were 
living in more than 470 counties where the air quali­
ty sometimes exceeds the federal 8-hour standard 
for ozone (see Figure 1.1a). Seventy-five million peo­
ple were living in more than 200 counties that do 
not meet the PM2.5 standard (i.e., for PM that is 2.5 
micrometers or smaller; see Figure 1.1b) (EPA 2005a). 
States with counties that are not in attainment with 
these standards need to develop and implement pro­
grams that reduce air pollution so that these areas 
meet federal air quality standards. 

SSttaattee CClleeaann EEnneerrggyy PPoolliicciieess ffoorr TTrraannssppoorrttaattiioonn

The Clean Energy-Environment Guide to Action focus­
es on clean energy opportunities for homes, business­
es, and electricity generation. There are also many 
opportunities for states to promote clean energy in the 
transportation sector, which represents approximately 
one-third of U.S. energy consumption. In some states 
(e.g., California), transportation represents more than 
half of the state’s total energy consumption. States are 
developing their own clean energy transportation poli­
cies and initiatives that are helping to improve air qual­
ity, save energy, and reduce dependence on imported 
energy sources. These policies and initiatives include 
setting minimum requirements for the use of biofuels, 
purchasing efficient vehicles for state fleets, and 
developing refueling infrastructure for alternative fuel 
vehicles (AFVs) (e.g., E-85 refueling stations). 

For example, Minnesota’s clean fuels program uses 
renewable fuels produced in Minnesota, such as 
ethanol and biodiesel, to reduce air pollution, promote 
economic development, and reduce dependence on 
imported energy supplies. The program is credited 
with helping the state achieve an acceptable level of 
ozone in every county (Minnesota Chamber of 
Commerce 2003). 

For more information about EPA’s voluntary transporta­
tion programs, visit the EPA Office of Transportation 
and Air Quality Planning’s Voluntary Programs Web 
site (http://www.epa.gov/otaq/voluntary.htm). 

SSoouurrccee:: EEPPAA 22000055aa..
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EEnneerrggyy CChhaalllleennggeess
States and the U.S. energy industry face multiple 
challenges in providing affordable, clean, and reliable 
energy in today’s complex energy markets. These 
challenges include: 

•	 Electricity demand continues to rise. Given current 
energy consumption and demographic trends, the 
U.S. Department of Energy (DOE) projects that U.S. 
energy consumption will increase by more than a 
third by the year 2025. Electric power consump­
tion is expected to increase by almost 40%, and 
total fossil fuel use is projected to increase simi­
larly (EIA 2005a). This growth in demand stresses 
current systems and requires substantial new 
investments in system expansions. 

•	 Energy reliability and security is crucial. Recent 
events, such as the Northeast electricity blackout 
of August 2003, increased focus on the need for 
energy reliability and its economic and human 
welfare affects. These concerns, combined with 

EEnneerrggyy SSaavviinnggss PPootteennttiiaall ffrroomm SSttaattee CClleeaann
EEnneerrggyy AAccttiioonnss

The potential energy savings achievable through state 
actions is significant. EPA estimates that if each state 
were to implement cost-effective clean energy-
environment policies, the expected growth in demand 
for electricity could be cut in half by 2025, and more 
demand could be met through cleaner energy supply. 
This would mean annual savings of more than 900 bil­
lion kilowatt-hours (kWh) and $70 billion in energy 
costs by 2025, while preventing the need for more than 
300 power plants and reducing greenhouse gas emis­
sions by an amount equivalent to emissions from 80 
million of today’s vehicles.a 

a This estimate is based upon EPA analysis of independent evalua­
tions of the potential for cost-effective energy efficiency invest­
ments to help meet the nation’s growing demand for energy and 
electricity. One of these independent evaluations is a 2004 meta­
analysis that examined the results of 11 different studies that esti­
mated the potential for energy efficiency in various states and 
regions in the country and for the United States as a whole (Nadel 
et al. 2004). This meta-analysis shows that the adoption of eco­
nomically feasible and technically achievable, but as yet 
untapped, energy efficiency could yield a 24% savings in total 
electricity demand nationwide, which would result in a 50% or 
greater reduction in the growth in electricity demand by 2025. 

the year-to-year uncertainty surrounding avail­
ability of hydro resources and continued public 
uncertainty about the safety of nuclear power and 
its waste products, represent risks for many of the 
current generation methods. In addition, owners of 
energy generation, transmission, and distribution 
assets, and all levels of government, are paying 
increased attention to the security risks surround­
ing our critical energy supply, transmission, and 
distribution infrastructure. 

•	 Transmission systems are overburdened in some 
places, limiting the flow of economical generation 
and, in some cases, shrinking reserve margins of 
the electricity grid to inappropriately small levels. 
This can cause reliability problems and high elec­
tricity prices in or near congested areas. 

•	 Many existing base load generation plants are 
aging. Significant retrofits are needed to ensure 
old generating units meet current and future 
emissions regulations. 

•	 Energy prices are high. Higher natural gas prices 
increase energy costs for households and business­
es and raise the financial risk associated with the 
development of new generation based on gas 
technologies, which had been expected to make 
up more than 60% of capacity additions over the 
next 20 years (EIA 2005a). Coal prices are also 
increasing and contributing to higher electricity 
costs. 

RReellaatteedd CChhaalllleennggeess
In addition to environmental and energy challenges, 
other challenges facing states include: 

•	 Addressing concerns about energy prices and the 
ability of consumers, especially low-income house­
holds, to pay energy bills. Inability to pay energy 
bills has repercussions for individuals and the 
economy. 

•	 Addressing economic development needs, particu­
larly in rural areas and small communities. 

•	 Educating the public about energy issues, includ­
ing raising awareness about using energy wisely 
and the consequences of energy use, and motivat­
ing behavior changes. 

X CChhaapptteerr 11.. IInnttrroodduuccttiioonn aanndd BBaacckkggrroouunndd1-4 



EEPPAA CClleeaann EEnneerrggyy--EEnnvviirroonnmmeenntt GGuuiiddee ttoo AAccttiioonn

CClleeaann EEnneerrggyy CCaann BBee aa BBiigg PPaarrtt ooff tthhee SSoolluuttiioonn FFiigguurree 11..22aa:: EEnneerrggyy SSaavviinnggss ffrroomm CCaalliiffoorrnniiaa’’ss EEnneerrggyy
EEffffiicciieennccyy PPrrooggrraammss
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•	 Reduce Energy-Related Air Emissions. Using energy 
more efficiently through more efficient end uses, 
or through more efficient generation such as CHP, 
reduces the amount of fuel required for a given 
service or to produce a unit of energy output and 
reduces the corresponding emissions of pollutants 
and greenhouse gases. Electricity from renewable 
resources such as solar, geothermal, and wind 
technologies generally does not contribute to 
global climate change or local air pollution since 
no fuels are combusted in these processes. 

demand by 2013 through energy efficiency in addition 16.0 

to reduced demand for natural gas (CPUC 2004). 14.0 

12.0 
System reliability also benefits from clean energy

strategies by reducing peak load demand, as the

shrinking load and stress in the power distribution sys­

tem decreases the likelihood of failure. For example, 4.0 
the demand-side management (DSM) program in 2.0 
Massachusetts has reduced peak demand by 7.2% and 0 
the price of peak power by 30% to 40% (NEDRI 2003). 

•	 Addressing community opposition to siting new 
energy generation, transmission, and distribution 
facilities and concerns about environmental 
impacts of energy resource development (e.g., oil, 
gas, liquefied natural gas [LNG] terminals, and 
transmission lines). 

HHooww DDooeess CClleeaann EEnneerrggyy AAddddrreessss TThheessee
CChhaalllleennggeess??
States are finding that energy efficiency and clean 
energy supply, which includes renewable energy and 
clean DG technologies (e.g., CHP), can play an impor­
tant role in helping meet their energy and environ­
mental challenges. Clean energy can: 
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•	 Increase Power Reliability. CHP and renewable 
energy, as DG, can reduce electricity infrastructure 
vulnerability, improve security of the electricity 
system, and reduce grid congestion. These tech­
nologies can be operated independently in the 
event of a disruption to central systems and tar­
geted to load pockets to reduce grid congestion, 
potentially deferring or displacing more expensive 
transmission and distribution infrastructure invest­
ments. A 2005 study for the California Energy 
Commission (CEC) found that strategically sited 
DG yields improvements to grid system efficiency 
and provides additional reserve power, deferred 
costs, and other grid benefits (Evans 2005). Energy 
efficiency can also improve electric system relia­
bility since energy efficiency reduces both base 
load and peak power requirements, thus decreas­
ing the likelihood of system failure (Nadel and 
Geller 2001). 

•	 Increase Fuel Diversity. Increased fuel diversity 
avoids over-reliance on a single fuel, which can 
cause disruption or price volatility if supply of that 
fuel is constrained. Renewable energy technologies 
broaden the energy mix. CHP can be fueled by a 
variety of fuels, including natural gas, coal, bio­
mass, and biogas. 

•	 Provide More Efficient Use of Natural Resources. 
Energy efficiency reduces demand for energy gen­
eration, which reduces the amount of fuel—coal, 
natural gas, or oil—needed to power our daily 
lives. CHP can provide much greater energy output 
for the amount of fuel used and renewable energy 
sources avoid the use of fossil fuels. Each of these 
clean energy sources also results in water savings 
through reduced water use and avoided thermal 
pollution. 

•	 Increase State Economic Development. Investments 
in clean energy can promote economic develop­
ment in a variety of ways. According to several 
studies, energy efficiency leads to energy bill sav­
ings, with re-spending of these savings supporting 
more jobs than if the energy were purchased 
(SWEEP 2002). Clean energy projects create short-
term construction and installation jobs and provide 
numerous long-term opportunities associated with 
new clean energy businesses (Rabe 2004, Geller et 

al. 2005). EE/RE and CHP may help reduce fuel 
price volatility and increase fuel diversity, leading 
to a more stable energy supply portfolio (Wiser et 
al. 2005). Energy efficiency and renewable energy 
also draw on local resources that can offset 
imports from out-of-state. Use of these in-state 
resources improves the state balance of trade and 
can create long-term economic value. 

Opportunities for State Action 
State policies and programs are successfully expand­
ing the role of clean energy in the U.S. energy sys­
tem. States are finding clean energy to be cost-
competitive with traditional sources of generation, as 
demonstrated in Figure 1.3, which illustrates the 
comparative cost of electricity from a range of 
sources, including energy efficiency, under typical 
assumptions. 

To help capture the cost savings and other benefits 
of clean energy, many states have implemented poli­
cies and programs to increase the use of clean ener­
gy alongside other sources. For example: 

•	 Seventeen states and Washington, D.C. have 
adopted public benefits funds (PBFs) for energy 
efficiency that provide more than $1 billion annu­
ally to support cost-effective clean energy (ACEEE 
2004b). 

•	 Twenty-one states and Washington, D.C. have 
adopted renewable portfolio standards (RPS) to 
increase the amount of wind, solar, biomass, and 
other renewable resources in their energy portfo­
lios. Existing RPS requirements are expected to 
result in the generation of more than 25,000 
megawatts (MW) of new renewable energy by 
2017—enough power for nearly 17 million homes 
(Wiser et al. 2004). 

Nevertheless, there remain significant additional 
opportunities for states to implement policies and 
programs and spur greater investment in clean ener­
gy. This section provides an overview of opportunities 
for state action for each of the clean energy areas: 
energy efficiency, renewable energy, and CHP. 
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potential would generate $3 in benefits for each $1 
invested—equivalent to net benefits of $1.8 billion 
(Schlegel 2004, Environment Northeast 2005). 

Chapter 2, Developing a Clean Energy-Environment 
Action Plan, presents more information about state 
clean energy potential studies and links to individual 
state analyses. Other studies indicate similar levels of 
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As of 2003, about $1.4 billion is being spent annually 
Capital Costs O&M Costs Fuel Costs Transmission Costs 

Note: The costs for nuclear, coal, wind, and gas combined cycle are pro­
jections for the cost of producing energy from new plants in 2010. The 
cost for energy efficiency is a median figure based on recent reports of 
the cost of energy saved over a portfolio of programs in leading states. 
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EEnneerrggyy EEffffiicciieennccyy
States are finding that well-designed and adminis­
tered energy efficiency programs can cost-effectively 
offset a significant portion of expected growth in 
energy demand. 

Achievable savings range from 10% to 35% of elec­
tricity demand and up to 10% of natural gas demand 
(Nadel et al. 2004). For example, a recent study of 
Connecticut’s energy efficiency potential found that 
there is significant potential in all sectors of the state 
and that the state could reduce both peak demand 
and electricity use by 13% between 2003 and 2012 
at an average cost of 1.4 cents/kWh saved over the 
lifetime of the investment. In addition, capturing the 
achievable and cost-effective energy efficiency 

on ratepayer-funded energy efficiency programs in 
the electricity sector nationwide to capture this 
energy efficiency potential (York and Kushler 2005). 
This funding is provided through PBF programs (see 
Section 4.2, Public Benefits Funds for Energy 
Efficiency) and programs developed as part of utility 
integrated resource plans (see Section 6.1, Portfolio 
Management Strategies). These programs are reduc­
ing electricity demand by about 0.8% to 1% per year 
in states with comprehensive energy efficiency pro­
grams, which will result in cumulative energy savings 
of 10% or more over the next decade (ACEEE 2004b). 

There is an opportunity to provide greater funding to 
capture the cost-effective potential that remains in 
most states. Across the 50 states, 2003 spending on 
energy efficiency programs as a percentage of utility 
revenues averaged 0.5%. The top 10 states (shown in 
Table 1.1) are spending between 1% and 3% of utili­
ty revenues on energy efficiency (York and Kushler 
2005). In many states, the level of energy efficiency 
spending is much less than what would be needed to 
capture a substantial portion of the economic and 
achievable potential over the next decade (Nadel et 
al. 2004). 
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TTaabbllee 11..11:: 22000033 EEnneerrggyy EEffffiicciieennccyy SSppeennddiinngg AAss aa
PPeerrcceennttaaggee ooff UUttiilliittyy RReevveennuueess

SSppeennddiinngg AAss aa PPeerrcceenntt ooff
TToopp 1100 SSttaatteess AAnnnnuuaall TToottaall RReevveennuueess

Vermont 3.0 

Massachusetts 2.4 

Washington 2.0 

Rhode Island 1.9 
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Oregon 1.7 

Wisconsin 1.4 

New Jersey 1.4 

Montana 1.3 

Iowa 1.2 

U.S. Average 0.5 
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CClleeaann EEnneerrggyy SSuuppppllyy PPrrooggrraammss
Renewable Energy 
Renewable energy is partially or entirely generated 
from non-fossil energy sources. Definitions of renew­
able energy vary by state but usually include wind, 
solar, biomass, and geothermal energy; some states 
also include low-impact or small hydro, biogas, 
waste-to-energy, and CHP. 

Renewable energy technologies continue to experi­
ence rapid growth in the United States due to state 
activity and increased cost-competitiveness. As of 
2004, 2,300 MW of new renewable energy capacity 
had been developed as a result of state requirements, 
with an additional 1,600 MW coming online to serve 
voluntary green power market demand (Bird and 
Swezey 2004). 

Renewable technologies are experiencing market 
growth due to several drivers. First, the cost of 
renewable energy technologies is approaching com­
petitiveness with fossil fuel-fired technologies in 
some regions. For example, depending on geographic 

location, wind energy technology can produce power 
at about $0.04–$0.06/kWh,3 compared to the 
$0.30/kWh it cost in the early 1980s (Bird and 
Swezey 2004). This compares favorably to an average 
cost of conventional natural gas combined cycle 
generation, which was about $0.065/kWh in October 
2005. Due to renewable energy’s low or free fuel 
costs, it is also attractive in markets where fuel price 
volatility is increasing. 

Wind and photovoltaic (PV) markets have experi­
enced double-digit growth over the past decade, 
mainly as a result of the policies and benefits 
described above. In the United States, annual instal­
lations of renewable energy exceeded 800 MW in 
2004 (excluding large hydroelectric power) and are 
expected to reach almost 4,000 MW per year by 
2013. State RPS are spurring rapid growth in renew­
able energy installations in the United States, with 
RPS cited as the driving force behind the installation 
of approximately 47% of new wind capacity addi­
tions in the United States between 2001 and 2004 
(Wiser 2005). 

Combined Heat and Power 
CHP, also known as cogeneration, is the simultane­
ous generation of electric and thermal energy from a 
common fuel source. CHP is not a specific technolo­
gy, but an efficient application of technologies to 
meet an energy user’s needs. 

Typically, two-thirds of the energy in a conventional 
power plant is lost when the waste heat is not 
recovered. CHP captures and uses the waste heat to 
meet the thermal needs (e.g., process heat, space 
heating, cooling hot water) of commercial and 
industrial facilities. A CHP system is substantially 
more efficient than purchasing electricity from the 
grid and meeting thermal needs with a boiler or 
process heater. CHP systems achieve fuel use effi­
ciencies that typically range between 60% and 75%, 
a significant improvement over the average efficien­
cy of separate heat and power (EPA 2004). This 
improvement in efficiency is an effective pollution 

3	 Based on the results of the Navigant Consulting, Inc. (NCI) proprietary Levelized Cost of Electricity (LCOE) Model. This number is based on a range of 
recent NCI LCOE runs for different types of financing and wind speeds. This cost excludes the production tax credit (PTC) but includes accelerated 
depreciation. Without accelerated depreciation, the range is $0.04–0.07/kWh (Navigant 2003). 
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prevention strategy that reduces air pollutant emis­
sions as well as fuel costs for a given energy output. 

In 2004, approximately 80 gigawatts (GW) of CHP 
were operational in the United States, up from less 
than 10 GW in 1980 (EPA 2004). There is potential 
for additional CHP in a variety of applications, 
including district energy at universities and down­
town areas, industrial scale CHP in many industry 
sectors, and in commercial buildings such as hotels 
and casinos. 

The Clean Energy-Environment 
Guide to Action 
EPA developed the Clean Energy-Environment Guide 
to Action to help states evaluate clean energy 
options and develop their own Clean Energy-
Environment Action Plans for implementing cost-
effective clean energy programs that meet their 
environmental, energy, and economic goals. The 
Guide to Action: 

•	 Identifies and analyzes a suite of cost-effective 
state clean energy policies and describes best 
practices, potential models, key features, and 
examples of effective state implementation for 
each policy. 

•	 Helps states understand the analytical tools and 
methods that can be used to estimate the envi­
ronmental and economic benefits of their clean 
energy programs. 

•	 Links states to relevant guidance and technical 
support resources. 

The Guide to Action identifies and describes 16 clean 
energy policies and strategies that states have used 
to pursue cost-effective clean energy. These policies 
are categorized according to whether they involve 
state planning and incentives programs, energy effi­
ciency actions, energy supply actions (i.e., renewable 
energy and CHP), or utility planning and incentive 
structures. Table 1.2 describes each policy and lists 
many of the more specific approaches that can be 
used to implement each type of policy. 

UUssiinngg tthhee GGuuiiddee ttoo AAccttiioonn

The Guide to Action provides a menu of clean energy 
policies and programs with which states have consid­
erable experience and success. When using the Guide 
to Action: 
•	 Select from the menu of policies by reviewing Table 

1.2 and the chapter introductions to identify policies 
that are most likely to meet state goals. The process 
for developing a state Clean Energy-Environment 
Action Plan is described in Chapter 2. 

•	 Keep in mind that some of the policies described in 
the Guide to Action represent different paths to the 
same goal or can be used in combination to achieve 
a goal. 

•	 Design clean energy programs by building upon the 
established models, examples, and action items 
described for each policy, rather than starting “from 
scratch.” 

The policies in the Guide to Action can be viewed as 
a menu of policies and programs with which states 
have significant experience. Some of these policies 
represent different paths to a goal or can be used in 
combination to achieve a goal. States can select the 
appropriate mix of policies to achieve their goals. For 
example, in its 2005 Climate Change Action Plan, 
Connecticut developed a coordinated package of 55 
recommended actions that include appliance stan­
dards, building codes, government green power pur­
chases, a production tax credit, an RPS, and other 
clean energy policies (see Chapter 2, Developing a 
Clean Energy-Environment Action Plan). 

For each of the 16 policies, the Guide to Action pro­
vides the following information: 

•	 The objectives and benefits of the policy. 

•	 Examples of states that have implemented the 
policy. 

•	 Responsibilities of key players at the state level, 
including typical roles of the main stakeholders. 

•	 Opportunities to coordinate implementation with 
other federal and state policies, partnerships, and 
technical assistance resources. 
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•	 Best practices for policy design, implementation, • Resources for additional information on individual 
and evaluation, including state examples. state policies, legislation and regulations, and ana­

• Action steps for states to take when adopting or lytical tools and methods to quantify emission 

modifying their clean energy policies, based on reductions and estimate energy and cost savings. 

established state programs. 

TTaabbllee 11..22:: SSuummmmaarryy ooff CClleeaann EEnneerrggyy PPoolliicciiees
s

PPoolliiccyy DDeessccrriippttiioonn SSttaattee EExxaammpplleess SSppeecciiffiicc AApppprrooaacchheess
GGuuiiddee

SSeeccttiioonn NNoo..

SSttaattee PPllaannnniinngg aanndd IInncceennttiivvee SSttrruuccttuurreess
LLeeaadd bbyy EExxaammppllee States lead by example by 

establishing programs that 
achieve substantial energy 
cost savings within their own 
operations, buildings, and 
fleets and demonstrate the 
feasibility and benefits of clean 
energy to the larger market. 

CA, CO, IA, NH, NJ, NY, OR, 
TX 

• Energy savings targets for pub­
lic buildings. 

• Renewable and energy efficien­
cy purchase commitments for 
state facilities. 

• State loan and incentive pro­
grams for public buildings. 

• Energy performance contract­
ing. 

• Technical support and training. 
• State clean energy planning. 

3.1 

SSttaattee aanndd RReeggiioonnaall
EEnneerrggyy PPllaannnniinngg

Energy planning at a state or 
regional level can be an effec­
tive means for ensuring that 
clean energy is considered 
and used as an energy 
resource to help states 
address their multiple energy, 
economic, and environmental 
goals. 

CA, CT, NM, NY, OR, 
New England Governors’ 
Conference (NEGC), 
Northwest Power and 
Conservation Council, 
Western Governors’ 
Association (WGA), Western 
Interstate Energy Board 
(WIEB) 

• Clean energy plan. 
• Clean energy included within a 

comprehensive state energy 
plan. 

• Planning conducted by energy 
providers. 

3.2 

DDeetteerrmmiinniinngg tthhee AAiirr
QQuuaalliittyy BBeenneeffiittss ooff
CClleeaann EEnneerrggyy

States estimate the emission 
reductions from their clean 
energy programs, incorporate 
those reductions into air quali­
ty programs, and evaluate and 
report the emission reduction 
benefits of their clean energy 
programs and policies. 

LA (local), MD (local), TX, WI, 
Western Regional Air 
Partnership (WRAP) 

• Incorporating clean energy into 
air quality plans and long-term 
utility planning requirements. 

• Developing set-asides for ener­
gy efficiency and renewable 
energy projects. 

• Tracking and reporting emission 
reductions. 

3.3 

(continued on next page)
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TTaabbllee 11..22:: SSuummmmaarryy ooff CClleeaann EEnneerrggyy PPoolliicciieess ((ccoonnttiinnuueedd)
)

PPoolliiccyy DDeessccrriippttiioonn SSttaattee EExxaammpplleess SSppeecciiffiicc AApppprrooaacchheess
GGuuiiddee

SSeeccttiioonn NNoo..

SSttaattee PPllaannnniinngg aanndd IInncceennttiivvee SSttrruuccttuurreess ((ccoonnttiinnuueedd))
FFuunnddiinngg aanndd
IInncceennttiivveess

States implement a range of 
targeted funding and incen­
tives strategies that encourage 
governments, businesses, and 
consumers to save energy 
through cost-effective clean 
energy investments. Between 
20 and 30 states have revolving 
loan funds for energy efficien­
cy, tax incentives for renew­
able energy, grants for renew­
able energy, or rebates for 
renewable energy. 

CA, CO, IA, MT, NY, OR, TX, 
WA 

• Revolving loan funds. 
• Energy performance contract­

ing. 
• Tax incentives. 
• Grants, rebates, and generation 

incentives. 
• NOx set-asides for energy effi­

ciency and renewable energy 
projects. 

• Supplemental Environmental 
Projects (SEPs). 

3.4 

EEnneerrggyy EEffffiicciieennccyy AAccttiioonnss
EEnneerrggyy EEffffiicciieennccyy
PPoorrttffoolliioo SSttaannddaarrddss

Similar to Renewable Portfolio 
Standards (see Section 5.1), 
EEPS direct energy providers 
to meet a specific portion of 
their electricity demand 
through energy efficiency. 
Seven states have direct or 
indirect EEPS requirements. 

CA, IL, NJ, NV, PA, TX • Energy efficiency targets for 
energy providers as a percent­
age of load growth, base year 
sales, or fixed energy savings 
(e.g., kWh). 

4.1 

PPuubblliicc BBeenneeffiittss
FFuunnddss ffoorr EEnneerrggyy
EEffffiicciieennccyy

PBFs for energy efficiency are 
pools of resources used by 
states to invest in energy effi­
ciency programs and projects 
and are typically created by 
levying a small charge on cus­
tomers’ electricity bills. Seven­
teen states and Washington, 
D.C. have established PBFs for 
energy efficiency. 

CA, NY, OR, WI • Funds for efficiency programs 
based on a system-wide charge 
(mills per kWh). 

• Grants, rebates, and loans. 
• Technical assistance, education, 

and training support for energy 
efficiency investments. 

4.2 

BBuuiillddiinngg CCooddeess ffoorr
EEnneerrggyy EEffffiicciieennccyy

Building energy codes estab­
lish energy standards for resi­
dential and commercial build­
ings, thereby setting a mini­
mum level of energy efficiency 
and locking in future energy 
savings at the time of new con­
struction or renovation. More 
than 40 states have implement­
ed some level of building codes 
for residential buildings and/or 
commercial buildings. 

AZ, CA, OR, TX, WA • Minimum energy efficiency 
requirements for residential and 
commercial buildings. 

• Periodic review and updates to 
existing codes. 

• Code implementation, evalua­
tion, and compliance assis­
tance. 

4.3 

SSttaattee AApppplliiaannccee
EEffffiicciieennccyy
SSttaannddaarrddss

State appliance efficiency 
standards set minimum energy 
efficiency standards for equip­
ment and appliances that are 
not covered by federal efficien­
cy standards. Ten states have 
adopted appliance standards. 

CA, CT, NJ, NY • Minimum energy efficiency lev­
els for consumer products and 
commercial equipment. 

• Periodic evaluation and review 
of standards, markets, and prod­
uct applications. 

4.4 

(continued on next page) 
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TTaabbllee 11..22:: SSuummmmaarryy ooff CClleeaann EEnneerrggyy PPoolliicciieess ((ccoonnttiinnuueedd)
)

PPoolliiccyy DDeessccrriippttiioonn SSttaattee EExxaammpplleess SSppeecciiffiicc AApppprrooaacchheess
GGuuiiddee

SSeeccttiioonn NNoo..

EEnneerrggyy SSuuppppllyy AAccttiioonnss
RReenneewwaabbllee
PPoorrttffoolliioo SSttaannddaarrddss

RPS establish requirements for 
electric utilities and other 
retail electric providers to 
serve a specified percentage 
or amount of customer load 
with eligible resources. 
Twenty-one states and 
Washington, D.C. have adopt­
ed RPS. 

AZ, CA, MA, TX, WI • Promoting specified technolo­
gies through “technology tiers” 
and “credit multipliers.” 

• Alternative compliance pay­
ments. 

• Renewable Energy Certificates 
(RECs) trading. 

5.1 

PPuubblliicc BBeenneeffiittss
FFuunnddss ffoorr SSttaattee
CClleeaann EEnneerrggyy
SSuuppppllyy PPrrooggrraammss

PBFs are a pool of resources 
used by states to invest in 
clean energy supply projects 
and are typically created by 
levying a small charge on cus­
tomers’ electricity bills. Sixteen 
states have established PBFs 
for clean energy supply. 

CA, CT, MA, NJ, NY, OH • Funds for emerging and com­
mercially competitive technolo­
gies and clean energy market 
development programs based 
on a system-wide charge (mills 
per kWh). 

• Grants, rebates, and generation 
incentives. 

5.2 

OOuuttppuutt--BBaasseedd
EEnnvviirroonnmmeennttaall
RReegguullaattiioonnss ttoo
SSuuppppoorrtt CClleeaann
EEnneerrggyy SSuuppppllyy

Output-based environmental 
regulations establish emissions 
limits per unit of productive 
energy output of a process 
(i.e., electricity, thermal energy, 
or shaft power), with the goal 
of encouraging fuel conversion 
efficiency and renewable ener­
gy as air pollution control 
measures. Twelve states have 
established output-based envi­
ronmental regulations. 

CT, IN, MA, TX • Conventional emission limits 
using an output formula. 

• Special regulations for small 
distributed generators that are 
output based. 

• Output-based allowance alloca­
tion methods in a cap and trade 
program. 

• Output-based allowance alloca­
tion set-asides for energy effi­
ciency and renewable energy. 

• Multi-pollutant emission regula­
tions using an output-based for­
mat. 

5.3 

IInntteerrccoonnnneeccttiioonn
SSttaannddaarrddss

Standard interconnection rules 
establish processes and tech­
nical requirements that apply 
to utilities within the state and 
reduce uncertainty and delays 
that clean DG systems can 
encounter when obtaining 
electric grid connection. 
Fourteen states have standard 
interconnection rules, and 39 
states offer net metering. 

MA, NJ, NY, TX • Standard interconnection rules 
for DG systems through defined 
application processes and tech­
nical requirements. 

• Net metering, which defines 
application processes and tech­
nical requirements, typically for 
smaller projects. 

5.4 

(continued on next page)
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TTaabbllee 11..22:: SSuummmmaarryy ooff CClleeaann EEnneerrggyy PPoolliicciieess ((ccoonnttiinnuueedd)
)

PPoolliiccyy DDeessccrriippttiioonn SSttaattee EExxaammpplleess SSppeecciiffiicc AApppprrooaacchheess
GGuuiiddee

SSeeccttiioonn NNoo..

UUttiilliittyy PPllaannnniinngg aanndd IInncceennttiivvee SSttrruuccttuurreess
FFoosstteerriinngg GGrreeeenn
PPoowweerr MMaarrkkeettss

States play a key role in foster­
ing the development of volun­
tary green power markets that 
deliver cost-competitive, envi­
ronmentally beneficial renew­
able energy resources by giv­
ing customers the opportunity 
to purchase clean energy. 
Green power is available in 
more than 40 states. 

CT, MA, NJ, NM, WA • Customer access to green 
power markets. 

• Green pricing tariffs. 
• Green “check-off” programs. 
• Net metering. 

5.5 

PPoorrttffoolliioo
MMaannaaggeemmeenntt
SSttrraatteeggiieess

Portfolio management strate­
gies include energy resource 
planning approaches that 
place a broad array of supply 
and demand options on a level 
playing field when comparing 
and evaluating them in terms 
of their ability to meet project­
ed energy demand and man­
age uncertainty. 

CA, CT, IA, MT, NV, OR, PA, 
VT, Idaho Power, Northwest 
Power and Conservation 
Council, PacifiCorp, Puget 
Sound Energy 

• Energy resource planning and 
procurement. 

• Integrated resource planning 
(IRP). 

• Retail choice portfolio manage­
ment. 

6.1 

UUttiilliittyy IInncceennttiivveess
ffoorr DDeemmaanndd--SSiiddee
RReessoouurrcceess

A number of approaches— 
including decoupling and per­
formance incentives—remove 
disincentives for utilities to 
consider energy efficiency and 
clean DG equally with tradi­
tional electricity generation 
investments when making 
electricity market resource 
planning decisions. 

AZ, CA, CT, ID, MA, MD, ME, 
MN, NY, NM, NV, OR, WA 

• Decoupling utility profits from 
sales volume. 

• Program cost recovery. 
• Shareholder performance 

incentives. 

6.2 

EEmmeerrggiinngg
AApppprrooaacchheess::
RReemmoovviinngg
UUnniinntteennddeedd UUttiilliittyy
RRaattee BBaarrrriieerrss ttoo
DDiissttrriibbuutteedd
GGeenneerraattiioonn

Electric and natural gas rates, 
set by Public Utility 
Commissions (PUCs), can be 
designed to support clean DG 
projects and avoid unintended 
barriers, while also providing 
appropriate cost recovery for 
utility services on which con­
sumers depend. 

Exit Fees: CA, IL, MA 
Standby Rates: CA, NY 
Gas Rates: NY 

• Utility ratemaking and revenue 
requirements. 

• Revised standby rate structures. 
• Exit fee exemptions. 
• Natural gas rates for DG and/or 

CHP. 
• In regulated markets, help gen­

erators and utilities establish 
appropriate buyback rates. 

6.3 
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WWhhoo WWiillll UUssee tthhee GGuuiiddee ttoo AAccttiioonn??
The Guide to Action is intended for use by state ener­
gy, economic, and environmental policymakers. It 
demonstrates a range of clean energy policy options, 
best practices, and lessons learned that can inform 
decisionmaking and policy design. 

States participating in the Clean Energy-Environment 
State Partnership Program will use the Guide to 
Action to: 

•	 Develop their own Clean Energy-Environment 
Action Plan that is appropriate to their state. 

•	 Build on established models and practices adopted 
by other states. 

•	 Identify the roles and responsibilities of key deci­
sionmakers, such as environmental regulators, 
state legislatures, public utility commissioners, and 
state energy offices. 

•	 Access and apply technical assistance resources, 
models, and tools available for state-specific 
analyses and program implementation. 

•	 Learn from each other as they develop their own 
clean energy programs and policies. 

States that have not yet developed comprehensive 
clean energy policies can begin by familiarizing 
themselves with the material in the Guide to Action 
and contacting EPA for guidance and referral to 
other resources. For states that are interested in 
adopting new clean energy policies, the Guide to 
Action provides a proven set of effective policies that 
draw upon the experiences, insights, and approaches 
that have been vetted and refined by other states. 

CCoonntteennttss ooff tthhee GGuuiiddee ttoo AAccttiioonn
The Guide to Action contains the following chapters 
and appendices: 

•	 Executive Summary, provides a summary of the 
Guide to Action, tailored for state decisionmakers 
and others who want a concise description of the 
Guide’s key findings and recommendations. 

•	 Chapter 1, Introduction and Background, defines 
the term clean energy; describes the environmen­
tal, public health, energy, and other challenges 
that clean energy can address; and summarizes 
state opportunities for implementing clean energy 
policies. A summary of the 16 clean energy policies 
is also presented. 

•	 Chapter 2, Developing a Clean Energy-Environment 
Action Plan, provides information about the steps 
states have used to develop a Clean Energy-
Environment Action Plan, including establishing a 
collaborative process, setting goals, identifying 
policies and analyzing their impacts, and develop­
ing an implementation strategy. It also provides 
examples of state plans and an overview of the 
analytical tools and resources available to help 
states select and evaluate their clean energy 
options. 

•	 Chapter 3, State Planning and Incentive Structures, 
describes four policies that states have used to 
help shape their clean energy strategy, quantify 
and integrate the environmental benefits of clean 
energy with other programs, and encourage other 
organizations in the state to invest in clean energy. 

•	 Chapter 4, Energy Efficiency Actions, describes four 
policies that states have used to support greater 
investment in, and adoption of, energy efficiency 
through cost-effective programs. 

•	 Chapter 5, Energy Supply Actions, describes five 
policies and emerging approaches that support 
greater investment in clean energy supply 
resources, including renewable energy and CHP. 

•	 Chapter 6, Utility Planning and Incentive 
Structures, describes three utility-based policies 
that remove disincentives for utilities to consider 
energy efficiency, renewable energy, and clean DG 
equally with traditional electricity generation 
investments. 

•	 Technical Appendices include: 
- Appendix A, Federal Clean Energy Programs 

- Appendix B, Energy Efficiency Program Resources 

- Appendix C, Clean Energy Supply: Technologies, 
Markets, and Programs 
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Information Resources 

FFeeddeerraall PPaarrttnneerrsshhiippss
As states pursue policies and programs for promoting 
clean energy, they can work with a variety of federal 
programs for assistance as described in Appendix A, 
Federal Clean Energy Programs. 

FFoorr MMoorree IInnffoorrmmaattiioonn AAbboouutt tthhee
GGuuiiddee ttoo AAccttiioonn
To download the Guide to Action, visit EPA’s Clean 
Energy Web site at: 
http://www.epa.gov/cleanenergy/stateandlocal/. 

To order a print copy of the Guide to Action, visit the 
National Service Center for Environmental 
Publications (NSCEP) Web site at: 
http://www.epa.gov/ncepihom/ordering.htm 
or contact NSCEP at: 1-800-490-9198. 

Request EPA Publication #430-R-06-001. 

For more information about this Guide to Action, 
please contact the EPA Clean Energy-Environment 
State Partnership Program: 

CClleeaann EEnneerrggyy--EEnnvviirroonnmmeenntt SSttaattee PPaarrttnneerrsshhiipp
PPrrooggrraamm CCoonnttaacctt IInnffoorrmmaattiioonn

JJuulliiee RRoosseennbbeerrgg
Branch Chief 
Phone: 202-343-9154 
E-mail: rosenberg.julie@epa.gov 

SStteevvee DDuunnnn
Policy Analyst 
Phone: 202-343-9341 
E-mail: dunn.stevev@epa.gov 

MMaaiilliinngg aaddddrreessss::
U.S. Environmental Protection Agency 
1200 Pennsylvania Avenue, NW 
6202J 
Washington, DC 20460 
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